A comparative study of stearic and lignoceric acid oxidation by human skin fibroblasts.
Sensitive assays were developed for long chain and very long chain fatty acid oxidation in human skin fibroblast homogenates. Stearic and lignoceric acids were degraded by the fibroblasts by the beta-oxidation pathway. The cofactor requirements for stearic and lignoceric acid beta-oxidation were very similar but not identical. For example, appreciable lignoceric acid oxidation could be demonstrated only in the presence of alpha-cyclodextrin and was inhibited by Triton X-100. In Zellweger's syndrome, stearic acid beta-oxidation was partially reduced whereas lignoceric acid beta-oxidation was reduced dramatically (less than 12% activity compared to the controls). The results presented suggest that stearic acid beta-oxidation occurs in mitochondria as well as in peroxisomes, but lignoceric acid oxidation occurs entirely in the peroxisomes. We suggest that the beta-oxidation systems for stearic acid and lignoceric acid may be different.